Abstract Introduction: Functional capacity tests are standardized instruments to evaluate patients' capacities to execute work-related activities. Functional capacity test results are associated with biopsychosocial factors, making it unclear what is being measured in capacity testing. An overview of these factors was missing. The objective of this review was to investigate the level of evidence for factors that are associated with functional capacity test results in patients with non-specific chronic low back pain. Methods: A systematic literature review was performed identifying relevant studies from an electronic journal databases search. Candidate studies employed a crosssectional or RCT design and were published between 1980 and October 2010. The quality of these studies was determined and level of evidence was reported for factors that were associated with capacity results in at least 3 studies.
Introduction
Patients with non-specific Chronic Low Back Pain (CLBP) can be limited in their functioning because of their health condition. Functioning refers to all body functions, activities and participation as classified in 'The International Classification of Functioning, Disability and Health (ICF) [1] . Not only physical limitations determine the level of functioning in patients with non-specific CLBP, psychosocial factors have proven to have impact as well [2, 3] . In clinical practice, assessments of functioning are performed by means of patient self assessment, clinical assessment and/or capacity tests. These assessments are important to make clinical decisions on choice of therapy, evaluation of interventions, and restriction of activities or return to work. In this study, we focused on factors that associate with capacity test results in patients with nonspecific CLBP.
Capacity tests are standardized functional instruments that are used to evaluate patients' capacities to execute (work related) physical activities. There are many terms in the literature that refer to capacity tests, such as physical performance tasks, physical ability, and functional assessment tests. Work related capacity tests are, among others, referred to as Functional Capacity Evaluation (FCE), Functional Capacity Assessment or Work Capacity Evaluation. In the present study, the term capacity test is used as a consistent terminology for all tests that measure the highest probable level of functioning that a person may reach in an activity domain at a given moment in a standardized environment [1, 4] .
It is not always clear what is being measured in capacity testing. Personal factors such as age, education, coping style, motivation, fear and environmental factors such as medication or assessment setting may associate with the results of a capacity test. For the interpretation of capacity test results, it is important to take notice of such factors. There have been studies in the past decades that explored the association of factors with capacity test results in patients with chronic pain. A non-systematic review on the association between psychosocial factors and capacity tests in patients with chronic pain concluded that specifically pain related fear, self-efficacy and illness behaviour were related to measures of capacity [3] . However, the relations and underlying mechanisms are complex, because many psychosocial factors are inter-correlated. Over the years, there has been further research on capacity test results in relation to self-reported disability [5, 6] , cardiovascular capacity [7] , pain severity [5, 7, 8] , self-efficacy beliefs [2, 9, 10] and work related recovery expectations [5] . To understand the association of biopsychosocial factors with capacity test outcomes, there is a need for an overview of clinical evidence for these factors.
The objective of the present review was to determine the current level of evidence for factors that associate with capacity test results in patients with non-specific CLBP. An overview level of evidence of these factors provides useful insights for healthcare workers using capacity tests in this population and researchers investigating capacity testing in non-specific CLBP.
Method

Design and Outline
The study design is a systematic review of cross-sectional studies and clinical trials that investigated capacity tests and their potentially associated factors in patients with nonspecific CLBP. For the first selection of studies, one researcher (RA) performed an electronic search for potentially relevant studies. Two reviewers (RA and SEL) independently screened titles and abstracts for the second selection. The full texts of the second selection were retrieved and assessed for inclusion by both reviewers. Selection of relevant studies was based on set inclusion and exclusion criteria. In the next stage of the review, relevant studies were assessed for methodological quality and the outcomes were analyzed to determine level of evidence.
Search Strategy
To identify relevant studies, we conducted a search of bibliographic electronic literature databases (MEDLINE, CINAHL, EMBASE and PsychINFO), using keywords, MeSH terms and free text words (supplementary Appendix A). Studies from January 1980 up to October 2010 were searched. Only full reports written in English, German or Dutch and meeting the following inclusion criteria were selected.
Inclusion Criteria
Candidate studies examined a relationship between the results of a capacity test (dependent variable) and one or more associated factors (independent variable). The study population included adults with non-specific CLBP aged from 18 up to 65 years. Studies were included when at least 75% of the population had non-specific CLBP. Non-specific CLBP was defined as back pain not attributed to recognizable specific pathology (e.g., infection, tumour, osteoporosis, ankylosing spondylitis, fracture, inflammatory process, cauda equina syndrome and pregnancy) with a duration of more than 3 months. The capacity tests in the selected studies met the definition of capacity tests according to the ICF, which was adopted by a group of scientists and clinicians in the field of capacity testing [4] . Capacity tests assess 'the highest probable level of functioning that a person may reach in a domain at a given moment in a standardized environment'. Only studies that used capacity tests measuring the activity level of participants were included. Activity is the execution of a task or action by an individual [1] Quality Assessment There are recommendations for reporting Meta-analysis Of Observational Studies (MOOSE) [11] and Strengthening the Reporting of Observational studies in Epidemiology (STROBE) [12, 13] . However, no clearly defined tools for assessing quality and susceptibility to bias in cross-sectional studies are available [14, 15] . We developed a checklist based on the key domains of assessing observational studies according to the STROBE checklist, the recommendations of Sanderson et al. (2007) [14] , and von Elm (2007) [15] (Table 1 ). The 8-item checklist includes the following domains to assess: methods of selecting study participants, methods for measuring study variables, addressing design specific sources of bias, control of confounding variables and appropriate use of statistics. Two researchers (RA and SEL) independently performed quality assessment by scoring the checklist. Positive (?) was scored when an item was clearly described, negative (-) was scored when an item was not described, unclear (?) was scored when an item was not clearly described or incomplete. Primary authors were contacted to clarify items rated negative or unclear. One point was assigned to every scored positive item, half a point was assigned to every unclear item, and a total score was calculated. Studies were considered of high quality when at least 6 out of 8 items were rated positive. Studies were considered of low quality when 5 or less items were rated positive. The methodological quality of clinical trials was assessed with the PEDro scale. A PEDro score of at least 5 points (0-10) was considered to be of high quality [16] . Agreement between reviewers on the quality of included studies (?/-/?) was assessed using Cohen's kappa statistics (j) for categorical variables and rated as poor if j B 0.2; fair if 0.2 \ j B 0.4; moderate if 0.4 \ j B 0.6; substantial if 0.6 \ j B 0.8; and good if j [ 0.8 [17] .
Data Extraction and Analysis
For each included study, details were extracted on study population, patient characteristics, capacity tests, measurements of the potentially associated factors and the test results. All reported associations were recalculated into R 2 to realise a homogeneous analysis. Furthermore, potential confounders included in regression analyses were extracted for evaluation.
The strength of statistical significant associations between related factors and results of functional capacity test results were rated low if 0.05 B R 2 \ 0.25, moderate if 0.25 B R 2 \ 0.49 and high if R 2 C 0.50 [1, 18] . The relationships were interpreted as statistically significant when p \ 0.05. Not significant associations or if R 2 \ 0.05 were rated as no association. Level of evidence was reported when at least 3 studies investigated the same capacity test and potentially associated factor. High level evidence was described as consistent results in at least 2 high quality studies, moderate evidence as consistent results in at least one study of high quality, low evidence as consistent results in at least 3 low quality studies, and conflicting evidence as inconsistent results. Consistent means that at least 75% of the included studies had low, moderate, and/or high association, or at least 75% of the included studies had no association with the capacity test results. Absence of evidence was present when less than 3 studies reported on the same capacity test and biopsychosocial variable.
Results
Literature Search
The results of the search strategy are presented in Fig. 1 . The literature search of databases resulted in 5534 potentially relevant studies. From the primary search, 5477 studies were excluded on title, abstract and duplicate by 2 researchers (RA en SEL).They read full texts and individually assessed inclusion of relevant studies. These assessments were compared and discussed until consensus was reached on in/exclusion of the 57 remaining studies. As a result, another 35 studies were excluded. The main reason for exclusion was firstly not meeting the targeted population of patients with non-specific CLBP. Secondly, the capacity test used in the study did not meet the intended definition of functional capacity. For example, studies that measured isokinetic trunk strength, or studies only using self-reported measurements of functional capacity were not included in our study. Thirdly, the study did not investigate a direct relationship between capacity test results and an associated factor. For example, studies that investigated a relationship between biopsychosocial factors and outcome following assessment, like return to work, were not included. Finally a total of 22 studies were included according the set inclusion criteria [5-10, 19-33, 36] .
Quality of Included Studies
Two researchers (RA en SL) scored the quality of included studies. Agreement on the quality assessment between the 2 investigators was high with a Cohen's kappa of j = 0,85. The quality of the studies was rated 'high' in 19 studies [5-10, 19, 22-28, 30-32, 34, 36] and ''low'' in 3 studies [20, 21, 33] (Table 2 ). [8, 24, 26, 28, 29] . Groups were composed based on gender [8, 26, 28] , high and low fear of movement/(re)injury [29] , and work status [24] . One study was a randomized controlled trial [36] .
Description of Included Studies
Level of Evidence
The relation between potentially associated factors and lifting low, lifting high, static lifting and carrying that was investigated in at least 3 studies was merged in Table 4 to extract the level of evidence. Table 3 Description of included studies Geisser et al. [23] Lifting test results were not or negligibly correlated with recovery expectations support at workplace, or duration of injury. Lackner et al. [31] 
Self-reported pain disability (PDI)
-
Evidence for Factors Associated With Lifting Low
Lifting Low, Gender and Age There is conflicting evidence that gender associates with lifting low test results. Four studies reported absent associations [6, 9, 23, 26] and 6 studies reported a contribution of gender after regression analysis [5, 7, 8, 10, 27, 31] . There is conflicting evidence for associations of age with lifting low test results. Lifting low was not associated with age in 4 studies [6, 9, 10, 23] but age contributed to lifting test results in 2 other studies [5, 27] .
Lifting Low, Pain Intensity and Pain Duration There is conflicting evidence for an association of lifting low test results with pain intensity in patients with non-specific CLBP. The only RCT in this review reported a significant difference with a moderate effect size in lifting performance between patients who were administered an opioid and patients who were administered a placebo [36] . In 5 studies low to moderate associations were found for pain intensity [5, 8, 9, 33, 36] . After regression analysis pain intensity contributed to lifting test results in 3 studies [8, 22, 31] . In 7 studies pain intensity had no association with lifting low test results [6-8, 10, 23, 26, 27] . There is high level evidence that lifting low test results have no association with pain duration [5, 7, 9, 23, 26] . Pain duration contributed to the results of the lifting low test in only one study [27] .
Lifting Low and Self-Reported Disability There is high level evidence for a low [6, 9, 10] to moderate [5, 32, 33] association of self-reported disability with lifting low test results. After regression analysis, self-reported disability contributed to lifting low in 2 studies [5, 27] . Lifting Low and Specific Self-Efficacy There is high level evidence for the association of specific self-efficacy with lifting low. Three studies reported a moderate association [10, 25, 31] and one study a high association [9] . All 4 studies reported contribution of specific self-efficacy to capacity test results after regression analysis.
Lifting Low, Fear of Movement/(Re)-Injury and Fear Avoidance Beliefs There is conflicting evidence for an association of lifting low test results with fear of movement/ (re)injury. Four studies reported an absent association [8, 10, 26, 28] . In one study there was a low association with fear avoidance beliefs, but absent association of fear of movement/(re)-injury with work related activities [8] . Two studies reported contribution of fear of movement/(re)-injury after regression analysis [7, 23] .
Lifting Low and Depression There is conflicting evidence for an association of lifting low test results with depression. Two studies did not find an association [22, 28] . Two studies reported a low association between depression and lifting low test results [6, 23] . Two studies reported a contribution of depression after controlling for confounders [6, 7] .
Evidence for Factors Associated With Lifting High
Lifting High, Gender and Age There is high level evidence that gender was associated with lifting high. One study found no association [9] , and in 5 studies gender contributed to lifting high test results [6, 10, 23, 25, 27] . There is high level evidence that age has no association with lifting high test results, because all studies relating age to lifting high found absent associations [6, 9, 10, 23, 27] .
Lifting High and Specific Self Efficacy There is high level evidence that specific self-efficacy has low to moderate associations with lifting high. Two studies reported a low association [25, 31] and one study [9] reported a moderate association. Two studies found a contribution of specific self-efficacy after controlling for confounders [9, 31] . One study reported absent association between lifting high and specific self-efficacy [10] .
Lifting High, Pain Intensity and Pain Duration There is high level evidence that lifting high test results have no association with pain intensity in patients with non-specific CLBP [6, 9, 10, 23, 25, 27] . Pain duration contributed in one study [27] to lifting high test results, in 2 other studies no associations were found [9, 23] . This means there is conflicting evidence for association of pain duration with lifting high test results in patients with CLPB.
Lifting High and Self-Reported Disability There is conflicting evidence of the association of lifting high test results with self-reported disability. Two studies reported no association with lifting high [9, 10] , one study reported a low association [6] , one study reported a moderate association [32] , and one study reported a contribution of self-reported disability after multivariate regression analysis [27] .
Lifting High and Depression There is conflicting evidence for an association of lifting high with depression in patients with non-specific CLBP. One study reported an absent association [28] , 2 studies reported a low association between depression and lifting high test results [6, 23] .
Evidence for Factors Associated With Carrying
There is high level evidence that carrying is associated with self-reported disability [9, 10, 27, 32] . There is high level evidence that carrying is not associated with pain intensity [9, 10, 25, 27] . There is conflicting evidence that carrying is associated with specific self-efficacy [9, 10, 25] , gender or age [9, 10, 27] .
Evidence for Factors Associated With Static Lifting
There is high level evidence that fear of movement/ (re)injury has a low association with static lifting test duration [19, 28, 29, 34] . The lifting test used in these studies was specifically designed to measure avoidance in patients with chronic (low) back pain. Other variables such as assessment setting, aerobic capacity and pain cognitions were investigated in only a few studies. Therefore, there is not enough material to supply a substantiated level of evidence.
Discussion
The objective of the present review was to provide an overview of the current status of information on factors that associate with capacity test results. There is substantial research on factors influencing capacity test results, but there is much heterogeneity in factors and kinds of capacity tests that have been investigated.
There is conflicting evidence for many factors associated to capacity test results in patients with non-specific CLBP. The high level evidence of self-reported disability and specific self-efficacy in relation to capacity test results is an outcome of interest. It seems that patients' reports of their ability to execute activities is a factor of importance.
Similarly to our results, an earlier review in 2003 reported few psychosocial factors to be directly associated to capacity tests and other functional measures [3] . Social factors such as workers compensation, involvement in litigation, influence of the test evaluator, support from the workplace or from significant others or assessment setting are scarcely investigated in direct relation to results of functional capacity tests. Furthermore, only few studies investigated the relation between biological factors and functional capacity testing in patients with CLBP. Gender and age were related to test results but factors like muscular strength and aerobic capacity were scarcely explored. We should, therefore, conclude that there is currently absence of evidence regarding social and biological/physiological factors.
The strength of this study is the systematic approach to collect evidence from literature on the subject methodologically. This resulted in a useful overview for clinicians that use capacity tests. Researchers can benefit from this review by exploring the gaps in this research area. In the clinical setting, clinicians might use the study results in the diagnostic process when patients with non-specific CLBP have lower test results on a functional capacity test than expected.
In order to create a broad overview of related variables and get insight into the gaps in this research area, we made the choice for a fairly broad research question. As a result, interpretation of the results of all the studies that investigated capacity test results and associated factors was challenging because of the large diversity of capacity tests, potentially associated factors and diversity in measurements for each potential associated factor. This results in some points for discussion.
First, only 4 types of capacity tests were analysed for level of evidence because those tests were studied in relation to the same biopsychosocial factors in at least 3 studies. Furthermore, lifting low was measured in 3 different functional capacity tests (PILE, IWS-FCE and WEST2-Work Capacity Evalutation). We considered the possibility that biopsychosocial factors could have different associations with different capacity tests. However, in one study where this was subject of investigation; the differences in lifting between PILE and IWS-FCE could not be explained by psychosocial variables [35] .
Secondly, functional capacity limiting factors could not be extracted from the reviewed studies. For example test end points were often not (clearly) operationalized and reasons for test terminations were not documented in the studies included. It is likely that this has impacted the interpretations of the primary studies and therefore also on this review.
Thirdly, many studies were not clear about, or did not mention assessment timing [5, 6, 19-24, 27, 30, 33] . Assessment timing is an important factor for interpretating the associations between biopsychosocial factors and FCE, especially those variables that may alter as a result of FCE, such as self-efficacy. However, In the 11 studies that did mention assessment timing, all predictor measures were taken prior to the FCE.
Finally, decisions on interpretation of results such as quality of included studies and level of evidence were arbitrary, but thoroughly considered. Because there is no quality assessment list available for cross sectional studies we followed guidelines from the STROBE-checklist and other recommendations on quality assessment of observational studies. Using our checklist, most studies were rated of high quality. One explanation might be that the sensitivity of our self made list was too low, which could have caused a selection bias. Because of the marked structure of reviewing there is the possibility of having excluded literature that is related to the subject of interest, but is not within our inclusion criteria.
From this review arise new areas for further research. An important next step in the research of factors influencing capacity testing is manipulating that factor in an RCT. The Gross et al. paper is one example where pain intensity was manipulated (reduced with medication) with influence on FCE test results [36] . Furthermore, we recommend other research designs to explore mechanisms behind displayed behavior, such as qualitative research on underlying motives of patients who do not reach maximal physical capacity and research on opinions of professionals working with capacity tests on what factors could influence capacity results.
Furthermore, there was a very interesting finding that did not make the final analysis because only one study performed this type of research [27] . The point of interest were social variables and has to do with the research setting. In this study, considerable differences in maximum weight handled on the various FCE items were observed between patients within a Dutch outpatient rehabilitation context, a Canadian workers' compensation context and a Swiss inpatient rehabilitation context. These differences in (financial) consequences for patients undergoing FCE, the role of evaluators and patient-evaluators interactions in different settings is still underexposed, and should be subject of further investigation.
Conclusion
Much heterogeneity was seen in investigated capacity tests and candidate associated factors. The conclusions from this review are first, that there is conflicting evidence for many factors in patients with non-specific CLBP that influence capacity test results and second, there is some high level evidence that reported factors do or do not associate with capacity test results as follows: High level of evidence was assigned to the association between lifting low and selfreported disability and lifting low and specific self-efficacy but not for duration of pain, and to the association between lifting high and gender and specific self-efficacy, but not for pain intensity and age, and to the association between carrying and self-reported disability but not for pain intensity, and to the association between static lifting and fear of movement in patients with CLBP. Other variables such as assessment setting, aerobic capacity and pain cognitions were investigated in only a few studies. Therefore, there is not enough material to supply a substantiated level of evidence. High level evidence for social factors was absent. 
